This brief article explains how electronic structures of conducting surfaces can be studied using scanning tunneling spectroscopy (STS). Differential conductance or dI/dV of tunneling current between tip and sample sur- 
STM을 이용한 물질의 국소적 전자구조 연구
Schematic diagram of lock-in detection technique to simultaneously record tunneling current and its derivative signal (dI/dV or differential conductance). An AC signal is added to the tunneling bias of STM by a lock-in amplifier to induce sinusoidal modulation in tunneling current. The modulated signal is fed back to the lock-in amplifier which analyzes phase difference between the initial AC signal and modulated tunneling current to make derivative output. Fig. 4(a) . Near the step edge, several bright lines running parallel to the step are observed. This repeated bright lines are related to the interference of scattered electron wave, which can be expected to the electronic density of states of surface electrons on Au(111). As decreasing the bias voltages, the wavelength of electron wave is increasing. This characteristic is well-described in energy(E)-wavevector(k) dispersion relation as shown in the Fig. 4(g) . They are shown as parabolic dispersion (red) which means that the surface electrons can be considered two dimensional free-electron-like system. 
